ABSTRACT
Introduction
In the broader context of knowledge discovery in databases, data mining is the analysis of large observational data sets to explore relationships that are useful to data owner. Data mining typically deals with data that have already been collected for some purpose.
In the relationship marketing context of for-profit and non-profit enterprises [1, 2] , the theoretical model of relationship value management (RVM) has gained great emphasis in the last decade. The value produced by an organization (conveyed as economic or social capital) and its maximization depends on the ability of the organization itself to manage efficiently and effectively the relationships between the various stakeholders (beneficiaries, community, workers and purchasers). In this context, the measure of that value is directly connected to the quality of social utility services. As consequence, stressing the relational aspect of job quality (JQ), we give a major relevance to the roles of workers in relation to the beneficiaries of the social services.
In this paper we focus attention on the job quality [3, 4] in social cooperatives [5] [6] [7] , which are the most common kind of non-profit social enterprises in Italy.
Since the beginning of their development, social cooperatives have been perceived as totally different from ordinary enterprises or traditional cooperatives [8] [9] [10] . The distinctive, largely recognized, characteristics of the social cooperatives are the high social utility [11, 12] , the active involvement of different stakeholders into the governance [13] , the relationships of customers with all the other stakeholders [14] [15] [16] . This paper points out the examination of specific relationships between cooperatives and workers and in particular we stress the existence of a psychological contract [17] [18] [19] of workers with cooperatives which causes high levels of job satisfaction (JS) despite low salaries. Indeed, only when the relationship between employee-owner is not merely based on economic reasons, the relational approach and the organizational context become functional and essential to improve enterprises value, while the work duties and the economic aspect become less important [20] . In particular, we describe and interpret the quality of the work as a combination of objective and subjective features that allow to highlight the multidimensional characteristics of the job quality. In order to analyse the job quality, we propose to consider, among different exploratory data mining tools, Multiple Correspondence Analysis (MCA) [21] and in particular Ordered MCA [22, 23] (OMCA), recently pro-posed in literature. OMCA allows to analyse qualitative or subjective information of large survey data where a question/variable is regarded as a set of ordered category points (Likert items), adding information about the structure and association of the variables characterizing the JS and about the individual satisfactions. It can be seen as an useful tool to monitor the job satisfaction over time or in cross section, to support decision making in customer-centric planning tasks [24] . Further OMCA will be probed as a training tool for early warning system (EWS) which produces signal for possible enterprise risks coming from the lost of enterprise value.
Before introducing some technical aspects of OMCA analysis, in sections 2 we briefly discuss the theoretical background of social enterprises marking the analysis of job satisfaction to achieve job quality and improve enterprise value. In section 3, we introduce OMCA for nominal and ordered variables. Finally in the last section, we illustrate the applicability of OMCA to evaluate job satisfaction on a real data-set [25] .
Theoretical Background
In many countries and notably in European countries such as Italy and Spain, social activism has played an important role in creating entrepreneurial ventures with social aims [26] . During the last decade, non-profit entrepreneurial organizations and social entrepreneurship have been hot topic issues in many countries [27, 28] , from the USA to the old and new EU countries [29, 30] . In social enterprises motivations, incentives and satisfaction of workers play a fundamental role. The focus is on the so-called internal customer, that is the worker, because the quality of work plays a strategic role in the quality of the social enterprise as well in the enterprise value. In the framework of Relationship Value Management [31] with respect to the nonprofit social sector [32] (see Figure 1) , we state that the quality of the social enterprise depends on the quality of goods and services offered to the different parties involved in the enterprise activity, not only to the end-users, but also to the workers, to sponsors and communities where the enterprise acts.
As the value produced by an organization (conveyed as economic or social capital) is closely connected with the management of the relations between the various parties (employers, beneficiaries, community, employees and purchasers), it becomes of prime interest to monitor the job quality by ordered multiple correspondence analysis, which allows to capture early warning signals of losing value. We enhance OMCA as a data analysis tool suitable to support decision making in customercentric planning tasks. In literature, the JS has been related to extra work effort and enterprise performance [33] [34] [35] . The typical measure of JS implies the computing of a single global index (overall JS) usually constructed after using a multi-item questionnaire [36] . The questionnaire considers subjecttive facets of the JQ (e.g. the relations with coworkers, superiors and clients, the involvement into the organization, the acknowledgement of the work, the transparency of organization procedures) and objective aspects of the JQ (wages, hours schedule, job stability and autonomy). As a matter of fact, working activity is characterized by work exchanges, human relationships and personal motivations (such as interest and involvement in work, wishes to realize professional and human objectives contributing to the collective well-being).
Further, the job satisfaction is related to many other conceptual variables such as distributive and procedural fairness, level of autonomy and degree of job complexity, which contribute to the existence of a psychological contract between employees and their organization.
By OMCA, we propose to evaluate JS via worker clustering, indeed we automatically compute the percentages of employees that declare their own level of satisfaction. In the following section, OMCA will be briefly introduced.
(MCA), i.e. ordered multiple correspondence analysis [22, 23] .
OMCA maintains all the features of exploratory MCA, and allows for additional information about the structure and association of the ordered categories. As graphical results, we obtain the same categorical variable graphical display of MCA, but we add information on the relationships between the variable categories. Furthermore, we get more informative individual graphical representations than MCA plots, as the individuals are automatically clustered in so many groups as the number of the ordered categories of the responses to questionnaires.
Technically ordered MCA is based on the singular value decomposition (SVD) and on the bivariate moment decomposition (BMD). Specifically, it performs a hybrid decomposition of the indicator super-matrix, which implies computing the orthogonal polynomials and the singular vectors, by means of the bivariate moment decomposition [37] and the singular value decomposition, respectively. The computation of orthogonal polynomials for the ordered categorical variables is a key point of the analysis, we refer to a general recurrence formula to generate them, that you can find in Beh [37] and in Lombardo and Meulman [22] . As highlighted by Emerson, the decomposition by orthogonal polynomials was originally introduced in experimental design, where the set of polynomials is orthogonal over a set of points with arbitrary spacing (scale points) and weighting (marginal frequencies). After computing the orthogonal polynomials for each variable, we construct the super-matrix of the orthogonal polynomials  Ψ of dimension ( ) J J  whose block-diagonal elements are the orthogonal polynomial matrices   1  Ψ Ψp, (related to the p number of ordered variables) while the off-diagonal elements are null. In the last decades the use of orthogonal polynomials has been spread out over applications for ordered twoway and three-way correspondence analysis [38] [39] [40] [41] [42] .
Through the use of orthogonal polynomials that are associated with ordered categorical variables, the partition allows to analyze and decompose the total inertia (of the cloud of points) in terms of linear, quadratic and higher order polynomial components. Not only the total inertia, but also the contribution to the inertia by each singular value can be partitioned in orthogonal polynomial components, showing the contribution of the dominant ones (linear, quadratic, cubic, etc). After computing the orthogonal polynomials with respect to the marginal distribution of the p ordered categorical variables and forming the diagonal super-matrix  Ψ , the hybrid decomposition (HD) for MCA indicator super-matrix 1 can be applied (see for detail [22] ). At the heart of the analysis lies the matrix
by means of its definition the total inertia (sum of the diagonal elements of the matrix ) can be expressed as
The (m,v k )th value of defines the contribution of the v k th-order bivariate moment between the categories of the kth ordered variable to the mth principal axis. When v = 1, the element [23] .
Using the HD implies computing the singular vectors for the individuals and the orthogonal polynomials for the ordered categorical variables. Therefore, the total inertia of the contingency table is not only partitioned into polynomial components, but can also be partitioned into m singular values and singular vectors. To test for statistically significant components in the decomposition of the total inertia using , the mathematical equivalence between the inertia and the Pearson chi-squared statistic is considered. Indeed, Bekker and de Leeuw [43] show that the total sum of squares of the Burt matrix can be written as the sum of squares of all non-diagonal sub-matrices plus the sum of squares of all diagonal matrices. Note that the sum of squares of a diagonal matrix of the Burt matrix equals its trace and the sum of squares of a non-diagonal sub-matrix equals the Pearson chi-squared statistic divided by n. So the total sum of squares of the resulting matrix can be expressed in function of the element of the matrix and it can be shown that is asymptotically chi-square distributed (for details see [22] ). As the hybrid partition involves singular vectors and polynomial components, the inertia can be partitioned in terms of linear, quadratic and higher order components. In fact, one of the main advantages in OMCA is that not only the total inertia, but also the inertia associated with the mth singular vector can be partitioned into the sum of squares of the bivariate moments. As shown before, these are defined by the elements of the matrix . Differently from the matrix of singular values, the matrix is not diagonal. The non-zero off-diagonal associations between the row and column categories allow us to identify important structures in the data not otherwise detected. The inertia accounted for by the first axis is partitioned in terms of polynomials components, and we check the statistical significance of the components. In practice, when the linear component is dominant, then the representation using polynomials allows us to visualize the linear trend in the categories along the first polynomial axis. Unlike classical factorial analysis, the first and second polynomial axis are not necessarily the most important; for example, it may happen that the cubic or the forth polynomial is significant, while the linear and quadratic ones are not. 2 ( z To display the association among variable categories and to enhance the interpretation of the graphical display, a plotting system based on the orthogonal polynomials is employed. In these plots the dimensional style of interpretation is always valid. This applies to one axis at a time and consists in using the relative positions of one set of points on an axis giving the dimension a conceptual name. First, we will focus on the representation of the categories.
To compute category coordinates related to the matrix, we consider the super-matrix of orthogonal polynomials. The computed coordinates for the categories in OMCA are identical to the coordinates obtained from classical MCA. As consequence the plot interpretation does not change: those categories that do not contribute to the association between the variables, will lie close to the origin of the correspondence plot, similarly, the distance of category points further from the origin indicates the relative importance of that variable to the association structure of the variables.
Z
One of the possibilities of standard MCA is to represent categories and individuals simultaneously in the same map; but, if the number of objects is very large, the joint plot does not give a very clear display of the association between individuals and categories. The standard graphical display, which uses standardized coordinates for the individuals, leads to a scatter of points with very often no apparent pattern or structure (except for the so called horse-shoe that points to a very dominant first dimension). Therefore, coordinates for individuals are often left out from a multiple correspondence analysis. Unlike classical MCA coordinates, the unit coordinates obtained by using orthogonal polynomials are automatically arranged in distinct clusters, thereby giving a simple structure and classification of the units. Assuming that all variables consist of the same number of ordered categories (as in data consisting of Likert items) such that j k = j for all k = 1,2, ···,p, and that these categories are assigned equivalent scores to reflect the ordinal structure of the variable they belong to, the OMCA units plot will consist of j clusters of units. This particular feature makes very attractive OMCA to monitor (dis)satisfaction of each employee cluster in different time or spaces. Further, as in questionnaires there is more information given by nominal categorical variables (example: employee' status, job contract, education level, etc.), we propose to take into account this qualitative information by splitting the data in so many sets as the number of nominal categories and applying the hybrid decomposition, on which OMCA is based, to each data set.
In the following section we give an example of the strategy of analysis using different ordinal and nominal variables.
JS in the Social Cooperatives
At first to describe the context of the JS survey, we present some information of the social cooperatives in Campania region (Italy). Successively we fix our attention on the relationship between objective facets (worker status, job contract, incentives) and satisfaction, then on the subjective ones (motivations, fairness, autonomy, complexity, loyalty) and satisfaction.
The Social Cooperatives in Campania
The social cooperatives active in Campania country on December 31, 2009 are 1500 (data source: Company Register Book). In order to better analyse the territorial distribution, given the different demographic weight of the provinces, we can observe the presence of the cooperatives at local level confronted to the resident population (obtained through the proportion between the number of the cooperatives and the resident population per 100.000 inhabitants). The higher presence of social cooperatives was found in province of Benevento (Figure 2) .
In particular according to the company register book of all the social cooperatives operating in Caserta province, only the 0.2% have adopted, during the year 2009, the status of social enterprise on the basis of the D.Lgs 155/06. The knowledge of the law results insufficient as we can see in Figure 3 .
With regard to the distinction of social cooperatives according to the typology in Caserta province, we can see that of the 259 cooperatives present in the province, only 20% operate in the "socio-sanitary" sphere in cooperation with the public sanitary enterprise (A.S.L./CE). In the survey of JS conducted by the Economics Faculty of the Second University of Naples [25] , the sample has been represented by 92% social cooperatives operating into the socio-sanitary field. We can observe (Figure 4 ) that the percentage of cooperatives which provide socio-sanitary and educational services, called of type "A", is the 41%, and the percentage of cooperatives which carry out productive activities in order to integrate disadvantaged people into the labor market, called of type "B", is only the 7%. Finally the social cooperatives of mixed type (that is types "A" and "B" together) represent the 52% of the total. The JS questionnaire has been submitted to 427 non-disadvantaged workers, distinguishing between business partners (52%) and not partners (48%). Moreover, the 77.5% of the workers has got a short-term contract and only the 22.5% has got a longterm contract.
After this brief description of the survey context, we wonder if the job satisfaction is more influenced on the level of autonomy, job complexity and distributive and procedural fairness rather than on salaries.
As the study about the quality of the job involves a multiplicity of variables needed to define the objective and subjective JS facets, then a large number of OMCA analysis have been performed.
The Relations between JS and the Objective Facets
At the beginning OMCA has concerned the study of the workers' overall satisfaction (including all the variables that identify the aspects of the extrinsic and intrinsic satisfaction) compared to the worker status of partner or non-partner. Each variable presents four ordered categories classified from 1 to 4 (not at all satisfied, little satisfied, satisfied, highly satisfied). Observe that in all OMCA analysis, we have considered the extrinsic and intrinsic satisfaction variables plus the overall satisfaction variable (E1-organization, E2-stability, E3-retribution, E4-autonomy, I1-relations with users, I2-relations with superiors, I3-aknowledgement, I4-involvment, I5-transparency, C1-general job satisfaction). The main difference among all OMCA analysis concerns the selected sub-set of workers on which the various analysis have been performed. The first OMCA analysis has concerned the partner workers. In particular we look at the study of satisfaction among business partners and not-partners. The automatic clustering of workers, which represents one of the advantageous results of OMCA, is reported in Table 1 . We see that the higher percentage of workers, who appear to be highly satisfied, are business partners (46% vs. 29.1% non-partners). The four percentages of business partners of Figure 5 , we represent the association among the variable categories, which has been determinant of the numerousness of the four partners' clusters, while in Figure 6 , we look at the graphical representation of the four partners' clusters of As each variable presents four ordered categories classified from 1 to 4, then the numbers considered into the labels of Figure 5 are two: the first one shows the demand/variable and the second one shows the category (being the scale from 1 to 4 we can identify four main levels: not at all satisfied, little satisfied, satisfied, highly satisfied; for example if the answer to the extrinsic satisfaction variables is highly satisfied, we have to consider the categories with the following labels E14, E24, E34, E44). In Figure 5 , we see that there is a strong association among the categories when the answer is highly satisfied (category 4) and for this reason we can say that this cluster (group 4) presents an high homogeneity, while we note a weak homogeneity (greater variability) in clusters 1 and 2, indeed when the answer is not at all satisfied or little satisfied (category 1 and 2) then variable categories show an higher dispersion, (note that the coordinate values of these categories on the second axis are very different in Figure 5 ).
So if it is true that the dissatisfaction is expressed when all the extrinsic and intrinsic satisfaction features are valued with scale point 1, then the dispersion of the categories suggests that the association among the variables with category 1 (or scale point 1) is less strong if compared with the association among the variables with category 4 (scale point 4, IV quadrant). So we can argue that the motivations of dissatisfaction are well distinct. More specifically, we note the furthest position of E21 (stability) and E31 (retribution), compared with E11 (organization) and E41 (autonomy) which are strongly related with C11 (general dissatisfaction about the present job).
Furthermore, we observe that the intrinsic satisfaction variables I21 (not at all satisfied in the relationship with the superiors), I11 (not at all satisfied in the relationship with the users) are well distinct from I31 (not at all satisfied about the acknowledgment), I41 (not at all satisfied about the involvement) and I51 (not at all satisfied about the transparency of relationships), which are strongly associated with C11 (general dissatisfaction about the present job).
In synthesis the general dissatisfaction about the present job has been caused by complaints on the organization, on the autonomy, on the acknowledgment, on the involvement and on the transparency rather than on stability, on retribution and on relationships with users and superiors.
These first results confirm that the job satisfaction is related to the level of autonomy rather than on salaries.
As pointed out above, Figure 6 shows the four clusters of partners automatically created in connection with the four categories, in particular we indicate with letter A the group not at all satisfied of workers, with B the little satisfied cluster, with C the satisfied one and with D that highly satisfied. Clearly the numerousness of those clusters is indicated in Table 1 .
By decomposing the inertia of the first and the second axis, the linear and the quadratic components turn out to be important for the interpretation of the variable categories dispersion above considered. The statistically significant components of the inertia to each axis are identified with three levels of significance: 0.01 (***), 0.05 (**), 0.10 (*). Table 2 shows the significant components of the first and second axis; the linear and the quadratic inertia components result highly significant (137.72*** and 88.94***). Further with reference to the inertia contribution, the variables more important are C1 (overall satisfaction of the present job), which explains the 25.2% of the total inertia; I3 (acknowledgement) with the 24.6%; followed by I5 (transparency) with the 23.9% and by E4 (autonomy) with the 23.8%.
Successively to check in detail the influence of other job objective variables on the overall satisfaction, OMCA analysis on JS have been performed with regard to the contract of work (full-time and part-time). In order to summarize, instead of reporting more graphics and tables concerning the association of the variable categories considered, we only report the table linked to the automatic classification of workers obtained through OMCA. In Table 3 we can observe the percentages of the 4 clusters with reference to the contract of work. We can read that the percentage of satisfied/highly satisfied workers is higher in case of voluntary part-time contract than obligatory part-time contract (77.9% vs. 46.8%). But it is also true that the percentage of satisfied/highly satisfied workers is large among the full-time workers (73.9%). Once again we can say that the level autonomy of workers plays an important role to job satisfaction.
Moreover, bearing in mind the importance of incentives into economics theory, the last analysis concern the study of satisfaction with regard to the offered incentives (monetary and not) to the workers. Table 4 reports the percentages of the satisfied workers in relation to the incentives. Concerning the incentives, we can say that generally workers are more satisfied in presence of incentives. We also note that the percentage of highly satisfied workers is higher when the incentives are monetary (62.5%), but the total of satisfied/highly satisfied workers is higher when the incentives are not-monetary (about 93.2% vs. 85%). In synthesis not-monetary incentives create more satisfaction among workers than monetary one.
The Relations between JS and the Subjective Facets
In order to analyse in detail the workers' feeling of autonomy and complexity (intrinsic aspects of JQ), we perform OMCA to know the common consideration about autonomy (two questions) and complexity (four questions).
In Table 5 we report the numerousness of workers' feeling autonomy and complexity as absent, little, enough or high in their own cooperatives. In particular, the 55.3% of workers complains about ab-sence/little autonomy (handling the relationship with the users, resolving work problems in full autonomy) and finally the 75.4% considers the job enough/high complex (strong responsibilities, high rhythms, unexpected decisions, high level competences). At last we look at the variables related to the distributive equity (i.e. the perception of the balance of the relationship between what a worker gives and what he gains) and those related to the procedural equity (i.e. the perception of the existence of a system of rules that controls the relationship between the workers and the cooperative; three questions). We asked the workers how they feel the procedural and distributive fairness: absent, little, enough, high (four ordered variable categories).
In Table 6 are reported the numerousness of the four clusters of employees who valued the procedural equity and the distributive equity. It is worth noting that only the 38.6% feels enough/high the distributive equity in their own job relationship, while the majority (almost the 84.6%) considers the equity enough/high in the procedural sense.
As consequence, the cooperative governance should give more efforts to improve the distributive fairness to reach an high level of job satisfaction.
All the analysis results confirms in plain that the job satisfaction in social cooperatives is more influenced by the autonomy, complexity, fairness rather than by salaries.
Stressing the association between workers' satisfaction and motivations, we analyse by OMCA these data and, in Table 7 , we present the percentages of the satisfied workers in relation to the ex-ante motivations. With reference to the ex-ante motivations, three main different motivations have been considered that in forward will be labeled as M1, M2 and M3. We distinguish workers who claimed to have been attracted towards cooperatives because of the chance to satisfy personal needs of retribution and occupation (M1); from workers eager to help people in trouble (M2); and finally workers motivated to share ideals and values of cooperatives (M3). Focusing on the high motivated workers, as in the previous OMCA analysis we automatically classify workers in 4 clusters corresponding to the four different levels of satisfaction ( Table 7) . We read that the higher percentages of satisfied/highly satisfied workers are reported when the ex-ante motivations are of social kind (M3 and M2). In conclusion highlighting loyalty as relevant facet of the job quality, we shared between intrinsic and extrinsic satisfaction questions. The individual clusters are reported in Tables 8 and 9 , respectively. Concerning workers with loyalty intentions, both the intrinsic (relationships with the users, superiors, involvement and transparency of cooperative organization) and the extrinsic satisfaction (stability, retribution, organization, autonomy) is logically higher than satisfaction of not-loyal workers (90.6% vs. 52.9% and 84.7 vs. 38.6, respectively).
Whereas, it is interesting to observe that not-loyal workers (as well loyal workers) report more satisfaction when we consider intrinsic aspects than extrinsic facets, 52.9% vs. 38.6%, (90.6% vs. 84.7%) respectively. We can resume that the percentage of the loyal employees satisfied/ highly satisfied is higher when we investigate about the intrinsic satisfaction and it is lower with regards to the extrinsic satisfaction, nevertheless the same happens when we look at the not-loyal employees.
These findings confirm the economic theory that underlines the importance of the intrinsic facets of the JQ rather than the extrinsic ones.
Conclusions
The Job Satisfaction (JS) is usually used as a proxy variable of the JQ in enterprises, especially in the social services sector [12, 13, 26] and consequentially it can be seen instrumental to create enterprise value. There are different factors (or variables) of objective and subjective nature which play a role in the complex study of the job quality inside social enterprises, characterized by a peculiar model of industrial relations [27] . In this paper we have presented a new strategy of JS analysis based on OMCA tool, to inquire if the job satisfaction in social cooperatives is more influenced by the autonomy, complexity, fairness rather than by salaries. Checking that the objective facets of the job quality (contract, wages, economics politics) are less influent on the job satisfaction than the subjective ones (relationships, motivations, fairness, autonomy, complexity, loyalty). The survey data on the JQ has concerned the socio-sanitary cooperatives of Caserta province (Italy) and different OMCA analysis have been performed.
Recently presented in literature, OMCA [22] has been shown to be an useful tool to monitor (dis)satisfaction in different times or spaces and support decision making in customer-centric planning tasks. Further as instrument of early warning system (EWS), OMCA has allowed to give signals of possible enterprise risks coming from the lost of job quality and satisfaction.
Shortly in socio-sanitary cooperatives of Caserta, the different analysis of JS by OMCA have shown that the percentages of satisfied/highly satisfied workers are in all cases higher than the percentages of those not at all/little satisfied. The causes of dissatisfaction have been mainly motivated by organizational problems and by a lack of autonomy rather than retribution and stability (coherently with the labor economic theory), but also by a lacking acknowledgment for the accomplished work. Satisfaction analysis cannot leave out of consideration the knowledge of workers' expectations and of ex-ante motivations [26] . If we look at the OMCA results compared with management politics [15] , we can say that workers mainly complain about the absence or the shortage of distributive equity principles (fair retribution according to the educational qualification, the commitment/stress, etc.) rather than about procedural equity principles (simple guidelines, information to workers, respect for the word given).
In synthesis the job satisfaction in social cooperatives is more influenced by autonomy, complexity, fairness rather than by salaries, highlighting the importance of the intrinsic facets of JS rather than the extrinsic ones.
